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ABSTRACT 
 
 
 
 
Azo dyes are the most common group of synthetic colourants released into 
the environment. Improper discharge of effluents containing azo dyes and their 
metabolites into the water bodies are detrimental as it generates highly coloured 
wastewater, and releases compounds that can be toxic, carcinogenic or mutagenic to 
living organisms. The acclimatised BAC-ZS mixed culture was able to decolourise 
azo dye, Acid Orange 7 (AO7) in a sequential facultative anaerobic-aerobic 
condition. The whole genome sequencing showed two possible enzymes are 
associated with decolourisation and degradation of AO7 which are azoreductase and 
NADH peroxidase. Both azoreductase and NADH peroxidase were produced 
intracellularly during treatment of AO7 using the sequential facultative anaerobic-
aerobic condition. The maximum activity of azoreductase was obtained during the 
facultative anaerobic condition while the maximum activity of NADH peroxidase 
was obtained during the aerobic condition. During the facultative anaerobic condition 
(2 hours of static condition), azoreductase activity was about 2 fold (0.013U/mg) 
higher than aerobic conditions which only produced specific activity of 0.006 U/mg. 
These indicated that azoreductase was induced during the facultative anaerobic 
condition while NADH peroxidase was mainly induced during the aerobic condition. 
Its highest activity was obtained during the exponential phase under aerobic 
condition (48 hours agitation) with specific activity of 4.63 U/mg.  
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ABSTRAK 
 
 
 
 
Pewarna azo adalah kumpulan pewarna sintetik yang sering dibebaskan ke 
alam sekitar. . Pembuangan kumbahan yang mengandungi pewarna azo dan 
metabolitnya secara tidak teratur ke dalam kawasan pengairan adalah memudaratkan 
kerana ia menghasilkan sisa air berwarna serta melepaskan sebatian yang bersifat 
toksik, karsinogenik atau mutagen terhadap organisma hidup. Kultur campuran 
teradaptasi BAC-ZS berkebolehan untuk menyahwarna pewarna azo melalui proses 
berturutan anaerob fakultatif-aerob. Penjujukan keseluruhan genom menunjukkan 
dua enzim yang mungkin terlibat dalam proses penyahwarnaan dan degradasi 
pewarna azo, Acid Orange 7 (AO7), iaitu enzim azoreductase dan NADH 
peroxidase. Kedua-dua enzim azoreductase dan NADH peroxidase menghasilkan 
enzim secara intrasel dalam keadaan  anaerob fakultatif dan aerob. Aktiviti 
maksimum bagi azoreductase telah diperolehi ketika dalam keadaan fakultatif 
anaerob manakala aktiviti maksimum bagi NADH peroxidase diperolehi dalam 
keadaan aerob. Azoreductase menunjukkan aktiviti enzim 2 kali lebih tinggi 
(0.013U/mg) ketika dalam keadaan anaerob fakultatif (keadaan statik selama 2 jam) 
berbanding keadaan aerob yang hanya menghasilkan aktiviti spesifik sebanyak 0.006 
U/mg. Penghasilan azoreductase telah dirangsang dalam keadaan anaerob fakultatif 
manakala NADH peroxidase penghasilannya dirangsang dalam keadaan aerob. 
Aktiviti tertinggi bagi NADH peroxidase telah diperolehi pada fasa eksponen dalam 
keadaan aerob (penggoncangan selama 48 jam) dengan spesifik aktiviti sebanyak 
4.63 U/mg. 
